
Concise Explanation of the Relevance 
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This reference discloses that a GaN semiconductor layer 
is used as a material for LED or LD. 
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m^m i ] mm-em. tr^mmi y m Lwzm 
lmuz. mtcsiM *mx% z t zsmt-tz^mi 

So 

im&m 2 ] medm$iMtmm*G-tz ztm 
ut *&m$m. i maommm. 
[ft*«3] mmmmtimmm^m-t^z^ 

fc, ^&£3£&m£i-SM*«3§efc©3&^ 
& 

[«#916] IWBdSI»fcWMgAl2043^&J&*ifc 

m?m 9 ] ttmmmmmmRv&z z t 
t - t 8 fEtgc^^a 

wmt *>titdmmfr*>&s>z t ztmt 

[ft *S 1 2 ] SifRaKSmgfeAfr & £ £ 

mm. 1 3 ] mmtMmmmmKT-&z> ztm 
mt-tm^m 111^12 nm^ymm. 40 

hwwu 5] K/iB58^{i, #y?A (Ga) tm 

m (N) fc-StififfcffU *A (GaN) 

fewest t- 1 75M 1 4 fB^i&ftgifio 

B8E©S¥fflfcSfel§3 
[0001] 



3tft3Wy ffibffifeilbT^aJ^««S*6«3teR|l»c 
BW*. 

[000 2] 

ftzm^t^mtiiu—v (ld) *9m#4*-\t a 
ed) #*ie>ftTn*. ldii ffi*B©Jiiofe3ttaq&& 

[0 0 0 33 LEDl*, <B?8iWfck A*ft£v> 

[00043 imma&LEDwwmtinzizm 

oT> LEDffl7;i/*7-^!f-f^y W\CDf&S# 

[0 0 0 53 3;ft&|g^i-&fc&©--o<BKfl5«M 
LED<D#gp^©^yffib^£ig#£3£T'& 
S. 3©«!i:bT, W6-29 1 3 6 8 (H 0 1 L 
3 3/0 0) -SflCli, -y-^T-fT^iltC^U^A (G 
a) tmk (N) &-*tfSSMbVU9A (GaN) ^h^m 
ttJffc^LT&SLEDggStCfc^T, GaNf^ 

tt, ■^7T'fT^<Z)C®^e>a)^-7S®±{CGaN^ 
¥#f***&««fltft"**::fctc «fc y, mW&LWW 

[0 0 0 63 '©«ke>?&D3Ci$:ISW-5z:i:lcj;y, ftjfc 
S6B©««WiliBI&ffl^TSW!-*-*. ^ 07 (a) 

( b ) it^mmKwemimvbfttz l e Dggg& 

[0 0 0 73 lOH-m^. 10 2ti^l0 

1 ±iZ&f$ZnfiL nMG a N*¥#ftK 10 3ttnS 
1 0 2_fctC^Stl^: pMG a N^ifi#^«T* 
&£ 0 1 0 4ttnfiGaN*ifm«Wll 0 2®« 

B±{C^Stlfe nUtE 10 5lipiGa 
##:Ml 0 3±jcj»ad*vfc-paMIWMi^»*. 

[0 0 0 83 ^^©1110 4, 1 0 5P^CDJlK7?r6J{C 

nW#I 1 0 2 £ p3i!¥2£fls 1 0 3 t(DWm (p n 
^•#ffi) fflfir?»«*Lfe3%3W«8iy mUffil 0 3 a £ 

«LT*»icfl)[yffls*i«#. ^SPi:^#®i 03© 

JS^f^MJfc 5 feibJC, IrffH^K y ffi L® 1 0 3 a *® 
[0 0 0 93 07 (a) 1 0 6&n§S!¥#ft 

miozt pm*mfr 1 0 3 toftws.mx'mz Ltc% 
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tfmiV ffibffil 0 3 a«H±T»ffi#fU ^SfC^o 
Tii^fl-S^T'fey, 30>B#WfcJfcyffiL® 1 0 3 a* 

[0 0 1 0] 07 (a) \Z7jkbt~mt<DLEDmm<Dm 
3©fig## «fc W^KmU ffi L® 10 3 
atCAMLfcftl 0 7&, ^ytbtSl 0 3 a*®T' 

ftTAlfL&fel 0 8»3WiJffilffil 0 3 aa®T*>5 
tt$n M8B3&K»Jttb1Bl 0 3a« *Rl 0 1 £ 

*mfom i o 2 t^i?®, as i o i comm 

T'&MKMU ¥m&Ml 0 2. 1 0 3, &-2>v\i;Ju S 

« i o i tc j: y nx l * e> feftfc^wpjcst y mi- 

3£#T*£fc^ofc. 

[00 1 1] 3tl(CMU 07 (b) JCj^Lfc^Uffi 
LSI 0 3 a^lHIia Sr^-r^S^fCti, ®7 (a) \Zjjk 

Ltc% i o 8 tmmv&mT*mwmLm 1 o 3 a jc 

fafr-oTmfi-tzytl 0 9«u ^yffib®l 03 a# 
D3i!i&^'t*fe«)tC, g^t® 1 0 3 alCtt-tSftl 0 9 

ayp^m^mssmn «k y s?< & y , ^suici^y man 
[0012] ap-fe. #i&yffiL®i 0 3 asswat' 

&nt;Pfcyffi-t3£:#T*g&i^l 0 8£, ftl&yffib 
110 3 a*®{CIH!iaS:|S:CtSZ:i:fCj;y^y{nf z.t. 

[0,0 1 3] 

lftmtfffl&L£t>£?Z>mMl LfrLfc#<b, G a N 
1 0 2, 1 03 &«fO«ftfttC^ U ffi L 
®T'&-g> pSG a N5&¥^#Ji*® 1 0 3a &aiy?-> 
G a N^Mf^flscDx 9 ^ y {fmSUm 

&z>uMs^e>tB3MmtfLE Dmm<Dmmm±t& ( 1 o 

3 a) KmvTmA2tiZt~^yfflm<mTZtB<78t 
[0 0 14] ^77^ TS^©C®*^CD^7« 

3t«yfflUffll0 3 afcnflfl&^jStS^T-li, ISM 

af*KfiW»jc j: y g^c^ans^, its© led 

j^<ov^ft6»^i!3ia3W^an«*»««w&*»T«: 

jh, ^su^.(D^KyffiL^^+^(ciRj_LT'^>&v\Brtg 

[0015] ±3*©ia«a*s:«*fiitanfe : fc 
©T'*>y, ^au^©^ y m ip«<, so, w 

at*. 

[0 0 16] 



(3) ^¥1 0-1 63 52 5 

4 

[0 0 17] MB^^Lg^HO*® 5:^1-5 3 
[0 0 18] 3<Z)B|, ^Sg^ttMSftfcSUfCDIHIiOj*® 

<z>emt>\ mRv>n*a>-mfr *>mmt< nfc 3 ^ # 
10 o TtasH^ y ffi L®±jcm ^nrmimt, jb>6& 

£3£, SffiaaM^*^MgA l 2 04^^^5>3i:$:#^ 

[0019] s^tcti, ttiaiaia©«aiKsi^ ttna 

*aTBlbfcIi:*Lv^ &€>VMS*£v%3i::&#$ 
[0 0 2 0] ISIBJtiSSSUi^ iMRIi 

i:, ^i^tfjciaw^nfe, ^mmmmtMktezmm 

20 -easy, mmmm*wmT'$>z>z.£*. a*>{c« 

zmmmmoifmm&^jsmT'm Lt^miz^ l^ 

[0021] laewttsui^ rtaujc 

^©iRWflWjWttr* &n&*iKW*t 3 1 w 

S*rfIJDc^Bg^T*feS3i: a e>(ctt|fjfBSI*^ 

w<Dmttm<D^m*&Ltz.mizmL^i)\ fesv^^*^: 

30 *V^t&««4:LT^6. 

[0 0 2 2] iDAT, *f6Wti, tuiBfg^^, 
A (Ga) hSlg (N) Sr^t/^b^U^A (GaN) 

[0023] 

[mmmn mu*. mi(Dmmmiz&frz>GaN 
[0024] sitfi, ntv-yr^rmm> 2itmmi 

±\ZBf&2ntzJ§m3 /imCnSGaNE 3\,tnMG 
40 aN®2±(C^$n7 t cSJp:0. 2 /ttmCDpMG a N 
4lin§S!GaNM2AWm-t-2)J:e>{C, plGaN 
® 3 P> nS5!G aNI2 <DM*<Z>m^^filCMoT^S 

$nT^snsnnss^^m ^ stttugBi^*^ 

[0 0 2 5] 33T*, nS®:0 J Pil!GaNM2At>*3^ 

[0026] 7itn§mrnmamA4±tzmc^ntz 

50 Ti^e>«iSnlHWm 8ttpSMB!l«®^tB^5± 
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[0027] 9 \mm »J ffi L® 6 (D\fa±mz&f&2tltL 

rmmm (sio 2 ) tm&zwmmxibv. *m 

mo. 3 fj.m<DWtbgMZ*ZLT^Z>. 
[0 0 2 8] ft. **J^^CfeoT«±iB^tjcSL®9 
£ nSKil®!! 7 p 8 KJ»r> LTV^S 

tf)T\ 3tie>l©mig7StJ f 8P^©M^ : &l»il:1-^fc«b{C 

{B!l0Smii(C(?)*^-rs^-(CS)oT«^^LM9$: 10 
, [0 0 2 9] mS38^g©-§Sm;e£ig2$:fl§VNT 

fss#{csi^-r^o hi trocar*. n-<m^*. 

[0 0 3 0] *1\ 02 (a) \Z7T<rmiJMT*\Z. -9- 
TS^l _fc£®{Cfdc||i&gl 0 0 0"C(CTMOC 

vd (^m^M^mmm ascj:y, nsMmcna 

GaNjf2, MJPO. 2(im(?)P%£G aN}§3%:Z0m 
&T°%£Mj£&'tZ>. 33T% n3»tfp3!K--*>h»C 20 
its Si»0Mg6«H4. 

[0 0 3 1] 7*fC, E2 (b) {Cjjrtfg2IgT*{i. 7 
* h U V ^ 7 -Y -{CJ; »J P S!G a NJf 3 iKDffiM©*! 
«&pS!flW®BtftlR«5 4:LT»l/T, Cl 2 (*S 

m zixfo&jfxtLTm^T. ribe csj^'ffi-r^- 

>1^-Ai7f>^) iSlCjcy, ttflBpMGaN®3 i: 
nMGaNM2<Djf;P&J2,um£Bfc£U nSi« 
<ifflW4t3t5)*U i^T, pSiiGaNMl 6©dp^»J 

nyim&ftoo 30 

[0 0 3 2] #IC, @2(c) lZ^-r^3JimX^ n 

aw«flBPj*««4±»cTi*»e>jfcsnaHiinwi7. P 

SHWWBK*«« 5±tcA utNi pSHRmi 
[0 0 3 3] »C ®2 (d) fCj*f*4:CgT?tt, If 

%m&<?>mmikmzmmo. 6 ^ m© s i o 2 ^<b&s 
»ei^9 a *-gmm-tz>. 

[0 0 3 4] -£<m 02 (e) {C^-TII5XST*{*, 

hx>vf>^j;y, «RtfBai*«*n-e*u»o. 3* 

[0 0 3 5] ®&{C, |^6njgT*l*, nSHW. vS/BM 
«7, 8 ±7J©f5te^SUi 9 (D-SPS:, 7*MJV^ 
57W'-t:7>y^©xy^'v;/h&ja^£.'7xy hx 

^>yjc«ky, wM^a^ytz bmz^bx, m 

l ic^-r L E D98ft£SBW* €>*.*. 

[0 0 3 6] #|g»^«B©|fcfc&g«u mvhEnm 

mt£<mmzLT. wmmmi. 8^<Dmm\zm& so 
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^PiDt-SZL^tCky, n§S!GaNM2i:pii!GaNM 

[0 0 3 7] £~T'±»£0>J:e>tC, 3feft£tJ|9 

fc^©F«3, JtIRyffiLffi6{C*fLTBllSl^l«fcy^^S 
T'A&fLfcftte. y6Sl»JffitS6T'|g^grtSP73rB]^ 
fittSftSfcifc, *8IWSyffi1-c:£:#7?£fcV\ £*i 

T*Att-r5J:e>{c&y, ^g|5'\Jfcyffl3*i.g>3ti:fc 

[0 0 3 8] *I^S8CD»^a*^ix.S^ffic 
SL® 9 Si 0 2 ^e>^S<Z)T*G a N?k*mmzttL 
*C, x-y^>^jDX^^T*fey, Hta^S^^T* 

[0 0 3 9] H(C, fflBMOamt* GaN^M3 
tf>3l®T*te&<. ^«ISLM9^®IC^1-§CDT% Ga 

Ni2, 3izMzmmzmA?z>z£tfte<, seot, 
[0040] *mm&momymffl*. g 3 n 

®2, 3 38BJW. nSWII. P$HMI&7, 8, JftzmfK 
SL®9tCj:y^JCM*3tlTV^CDT% ^lc$ft5z: 

[0041] f& wfia^ticsuggfcfcs^aiks^^y 

m L/SWSffiLfcSWS: «fc y fe«)tc{i, tt/IB^SUi 
9 EIia<Z)$I (ti) SOt^M (t 2 ) LED 
^g©!6^M^ X aO%»SSUi 9 (DMtnm n fC^f L/T, 

a i 

[0 04 2] 
OKI] 



t ( & \/ (n) 1/z (1=1.2) 

[0 04 3] j&mmiZ&WTIZ, X^O. 36a 
m, ntfl. 4 5 T'feS t i^tK 1 2 {iltJi2^<fc *J 

[0 0 4 4] ^iGM9^B?»)t»SU|9(C, Si 

[0 0 4 5] JglC, ±MT*^ LED&^gfCowc 
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[0 0 4 6] \msmi~\ m2<D$m&mz 

&t>2> G a Wk*m&fr e>fc£ L E DS&ySStf^tfr 

T'*Sffl-e, Eli £llCBl^cii|io-©^£tfUTiB 

[0 0 4 7] BB3 4X. 1 l3VSi02^&*6J*mLfli 

T-fe y , g^«cSL® 1 1 y w u® 6 ±tc *i 

tzW-WftO. 3 m m©IB&33m£ Ufc#tt» 1 1 a fcjgjp 
BO. 1 5Mm<D5»^SPl 1 bJC*y«iaStiTfey, 10 

i [oo48] i&zftM&m<D~m£mmmzwm? 
[0049] *mmzm <7)W(mm.<m 1 ~ 3 xmx 

tt. WEJffii 1 TIW! UfeH&BfcEBCDSS 1-311 
(H2 (a) ~ (c) ) tVm<D3M1tff$. 
[0 0 5 0] <SfctC m4XMX'\t. ^yffiLS6_h, 

7, 8<mm±mz. sio^wmimmm. m 20 
Mjs-ftxi^i^ocD) mzw&imo. 3 Mm© si 

[0 0 5 1] H5X^T*tdU ^ittfX^H^C* 

4 5 0rtCT3 04M*-*yyt:&\ ttHB»«t»© 
^fc^Si+S^iCjcy, ittg^O. 3 m nKDB&gc 
«£UfcJsJWl 1 aOIS^fcC^fcUT^rtSfttSt 
SLU 1 1 ZBf&-f2>. 
) [0 0 5 2] ft^fC, H6X^T'li. ni?{E pSHRW 
S 7, 8±^Buia^«(SL^l 1©-SB£, 7*hUV 30 

xy^-^cfcy, ti/\«D3>-J!i' hWCfifeSUT, 

[0053] *gmm®mmmiL zmzwaam 

[0 0 54] tfc. GaN!2, 3 KMJ&M*mXt 

#&V\, 40 
[0055] 35tC, GaNl2, 3 SaBOBMISj^ihS 

[0 0 5 6] #SU©$BUC;}$VVt«U ffiSCOtto 

3ft&^-*>^-53£T-ft$i:gUIl l £7&?rr£<D 

s&^i: b*^©T% i nmmmx. y »c 

[0 0 5 7] ft. t&ifrfcficSUf lliCt -S^glkvZ)^ 50 
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yffiL«mj^*j:yw«)*fe«)»cji, tutB^tfcSL 
jii ltmtzw&om (ti) atfas (t2) l 

e D3Sff<z>&ft2gA a Jkx}m&\M 9 ©Jffift^ n tc*f L 
T» l i: IbJ^K l fciiJ&t ■£> zttfm 

UV\, 

[0 0 5 8] 4£^ffiftl*ftlk£[Ji 1 i ®am 
\zs i 02»ttBD^lftSlg^K«:Av^M, jtf'J K 

[0 0 5 9] .hSzET'te, LEDffefc&filCO^T 

shs Lfctf. ®«# u— twoftfitD^^atcjatfflv » 

[0 0 6 0] ADX.T> *»Wtt, GaN^fi»B© 

[0 0 6 1] [^6i^ffi3] 04 «, ||3©^S©gffltC 
^fcS G a N&¥agflti)Mb&& L E D^^SOD^W? 

2 tm£tivftizim-<D$&t:fiLTm}*L%m.-tz. 

[0 0 6 2] 04^ 2 1 atiS i 0 2 ^e>^-2>SK 

®, 2 1 b-immmmz 1 a*ic«»e,tife, 

ii2 1 a££J^£JKfr^£*1-£^©J8^f^T* 
TVXS. fit, tufS^®2 1 a,at) f ffl#HIIlDc2 1 b 

[0063] zzx% *mm&miz$>- D T\tmmmn 

82 1b-t*»RiiU -e©it:SS:*<j0. 3/im, * 
fefWWi2 1 a©BWS:»&0. 6 /tmi;Lfe©T% JB«T 
«tt2 1 b-:immM2 1 alCil^L^^il^oT^ 

So 

[0064] &z>mtmm\t. i&nmtmmv-m. 
tmfflzLxw&znz. 

[0065] mz, ^.mm^m<D^mi[M2 1 tc«k y^ 

^ymbx&^lRj±-tS^^^XA?:|g|5 (a) 

[0 0 6 6] ^M^2 1 a &fiD^1-S S i 0 2 ©@#f^ 
ttl. 4 5T*fey, ®tfMi|!e2 1 b-€:fl|fdW*if-f^ 
FfflfflrW2. 5 i: s i o 2 ©-eti«k y*£ 

V^. Se-oT, nSGaNg2tpiGaNg3i:(Z)^I 

ifi»^«4i/fc3t©w, MtMM2itfm^mi!tizm& 
$m «k y ^it'M y aj UBS e (caw Us aspics? 
ym-rcifctf-cs&^fttf. ia5 (a) {c^-rj:e)ic@ 

#fMiDc2 1 b»T*®«fS*l3fe«)i^f^*^*>Sfc«) 
}C, ^W»^0Rym > rii:*«Tf**J:-5lC*S. 

LED^K©3fc3tyffiU^W*mS. 
[0 0 6 7] WK)B»f««2 1b"-©m>y»CA 
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T*>J:<, Z<DW&\Z\$, EI 5 (b) lzm?£5lZ, EL 
Z t fC «fc y fl^IS U ffi£ J: ? Kfc$tf)T*, 

[0068] rj^^-mc *«3ias«T?tt3taiymb 

[0 0 6 9] »C GaNf2, 3mm<DWttttfW±2 

[0070] *3®B^fflttcfev^t*, nmom-* 

«fc *mzwkt>mmteftz>. 
[0071] wmytmiM 2 1 izzstm^Dim. 

12 l(DM#fM^VH*M*fMl|lc2 1 b-©*ftt 
im^Sa)|§) , 6M*^SO t BJri3ffl#ffI^2 1 b&««-r 

T'itmmM2 1 cwrwcs 1 o 2 &wmfmmm 
m^mmmm.^m^x%m^\ 

[0 0 7 2] flUAT, ^t5cSLS2 1 <Z)jB#rl£tt2 1 b- 

(AI2O3) ^OftfiOtm^^^S^^ffl^Tt^ 
K #U Jfflffl£tt2 1 b-«tSWilW2 

[0 0 7 3] stffil@2 1 a©«jS3Wu ¥£®T-& 

[0 0 7 4] JgtC. *?8l8fC£ttS!t9tlf2 1 at*. Str 
J* LfeiB U nSKHiimig 7 £ p SOT*® 8 i: ©$g|&££ C 

[0 0 7 5] JPAT, ±MT-lt* LEDf&mffiZ-O^ 

xm,wi>tzt>\ mmx is-*F$<Dm<mymmz-mm 
[0076] [^u^fiR4] H6ii, mommmmz 
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»5G a Nft3mftft*&&& L E D3fcfcgg©«£5S;»i 
(0 0 7 7] ®6#, 31 tf$miZM{hm*Z%Ml 

w&h y . mm&m 3 1 mm. y m lbs e ±»ciHftc 
jaasnfc^t:*^ (MgAi 2 o 4 ) a^&a&ssstft 

0. Um2 I$»0. 2/tm<0tB»©ia««3 2- 
fc, ^QM^3 2 -^iI«)ii*tl*J:e>JC^ia{Uilt3 2 

10 CDS i 0 2 ^e>^S^m®3 3JCj:y#teR34xTV^. 
[0078] $5<E> L E D|§^g©-SSgXSS:ffi#fC 

[0 0 7 9] *LED|£g©^l~3XigT'«> £»g 
»lTSW!Lfe-«BtIia®»l~3ia (H2 (a) 

-(c)) tmm<DJMZft$o 
[0080] mz. mirmx*^ jmvm^mej^ 

7 , 8 (Dmm^mz. &.&mm 9 0 0 1; ict, imtv 

X&itfcm (HCl) #X$m<D7)l'<-'y2» (A 
20 l) , im (H 2 ) X*mk<D#.i&r i* (Mg 
Cl 2) > XVzaMtKsH (C0 2 ) &fflv^fc«ffixtr* 
^ri/^;U^fCj: y, MgAl20 4 ^«-T-5. 3©*^ 
T'l*, MgAl 2 0 4 *^{C^U l£®a*?;0. 1/t 
m2, M-ZftlQ. 2>ttm©MgAl 2 04^ej^5^S:K) 

[0 0 8 1] H50^T»«, «MB£imE3 2 — 

^iifiWi*4x«>j:e)tc, ^ymbtS6±. ^ ^® 
6±©-awcjtaas*ifcnaw. P M{ii«@7, 8, 31 
izitwmm&(oamm3 2-(Dmm^mz. mmo. 3 

30 /tm©Si02A>^Sii3 3&^ft53t 
ICJ:oT, ^SStClHl|ni$:^-rs^«CSL®3 1 

[0 0 8 2] «^{C, H6XjgT*t*. nam. p3HWt 
S 7 , 8 _t^O|ui2^t!cSLM 3 1 ®H» 7 * h U V 
^ v -< - £ 7 v W8k%.xwm&kv>x- v * -v y h Srffl V a 

£?xy hx>y^->^{C«ky, «^^©3>^^hffl»C 
[0 0 8 3] :4gg&gffi«Z>ft3%KB& ^SStCHifS^^ 

■tsy6tsaLM3 mm&mi. 2, 

[0 0 8 4] GaN!2, 3 KMlSM&mXt 

[0 0 8 5] XfC, GaNI2, 3^tBCDSKfc^ihS 
[0 0 8 6] £fc #.mmmiZt3\^Xit. Mg A 1 2 

o4frb*zmL0&m3 2-'-(DttZf&mmz&, 

50 MT'IS. JStC, itl&©iOHIRtt3 2-J!J«ttfC, 316 
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*tyfflLB56_fc. &ffi 6 ±<D-mzBl£2 tltz n 3HN. 

m\M 3 1 tmbti&fa m$m 3 3 \xm$m\z * y 
to o 8 7] fiu iWBiaia©7jtsttK»cBBUT(i. m 

*. 

) [o o 8 8} ft, Htfta^icsuis i tzzztm^omL 

[0 0 8 9] ^SgS^flra&MftSLffS ltf>^® 

\>\ MZT. MiBiaf5«S3 2-S:^e>m3 3{CttSiO 
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